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METHODS OF MANUFACTURING
TAMPER-RESISTANT AND TAMPER
EVIDENT CONTAINERS

CROSS-REFERENCE TO RELATED
APPLICATION(S)

The subject application i1s a division of Ser. No. 11/483,900
filed Jul. 10, 2006, which 1s a continuation 1n part of U.S.
patent application Ser. No. 11/065,681, filed Feb. 24, 2005,
now U.S. Pat. No. 7,073,680, which 1s a continuation in part
of U.S. patent application Ser. No. 10/895,687 filed Jul. 21,
2004, which claims the benefit of priority to U.S. Provisional
Patent Application No. 60/489,093 filed Jul. 21, 2003, the
disclosure of each being incorporated by reference herein 1n
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The subject mvention 1s directed to containers and pack-
aging, and more particularly, to containers and packaging that
incorporate tamper-resistant and tamper-evident features.

2. Background of the Related Art

Disposable containers for packaging, distributing, display-
ing or otherwise housing consumer items, especially perish-
able foods, are becoming increasingly important. Histori-
cally, perishable products had to be brought to market and
sold quickly before exposure to the atmosphere caused the
products to lose their freshness.

The advent of plastics resulted in many products being
wrapped or packaged 1n plastic, both in the form of flexible
plastic bags and solid plastic containers. The use of plastics in
the modern-day convenience food industry has significantly
improved the “shelf life” of perishable products, allowing
both merchants and their customers to store the products for
longer periods of time, resulting 1n substantial savings.

It has been found that consumers like recloseable pack-
ages, particularly for comestible products, especially in cir-
cumstances where more than one serving of a comestible
product 1s contained therein, 1n order to reduce drying out or
other deterioration of the comestible food product. In addi-
tion, consumers prefer to visually mspect the food product
within such containers prior to purchase. Thus, fabricating
containers from clear see-through plastics 1s desirable. For
example, packaging provided for bakery goods has often
been 1n the form of clear, plastic clamshell packaging,
because, among other things, such clear, plastic clamshell
packaging, provides a baked-on-the-premises 1image which
grocery retaillers have found to be especially appealing to
consumers.

Typically, plastic containers will include a fairly rigid lid
and base, although they may be subject to some amount of
flexure. The lid provided must be capable of properly and
cifectively sealing the container, yvet the container must be
constructed so that the lid 1s relatively easy to remove, and
even replace, since 1t 1s expected that the container and lid
would normally be reused.

In addition to the aforementioned consumer design prefer-
ences, 1t 1s desirable to fabricate containers that include fea-
tures which either deter unauthornized tampering or clearly
indicate whether unauthorized tampering has occurred, or
both. These tamper-resistant/evident features typically
include structural elements which, when the container 1s tam-
pered with or opened without authorization, enable the con-
sumer to easily visually recognize such tampering so that the
product can then be rejected. Such tamper-resistant/evident
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2

clements are important for, among other things, deterring
theit and preventing the loss of product and income for the
seller, as well as 1nstilling consumer confidence 1n the integ-
rity of the contents within the container and confidence in the
ability of the seller and/or manufacturer to provide and main-
tain quality goods.

Thus, there 1s a compelling interest 1n the development of
containers having consumer-preferable design elements,
such as recloseability features which are reliable and easy to
operate, along with tamper-resistant/evident features that
deter tampering and clearly indicate whether tampering has
occurred, and which are also reliable without being burden-
some to the legitimate consumer. Accordingly, the present
invention 1s directed to a container that meets these needs.

SUMMARY OF THE DISCLOSUR.

L1l

The present ivention meets the alorementioned needs,
while also improving upon and solving problems associated
with previous containers by providing, among other things, a
tamper-resistant container with tamper-evident features (also
referred to herein as a “tamper-resistant/evident container™)
that includes a cover portion defiming an outwardly extending
peripheral flange and a base portion defining an upper periph-
eral edge. The upper peripheral edge of the base portion
includes, at least 1n part, an upwardly projecting bead extend-
ing substantially about the perimeter of the base portion. This
bead 1s configured and dimensioned to render the outwardly
extending flange of the cover portion relatively inaccessible
when the container 1s closed.

The container can further include a hinge joining the out-
wardly extending flange of the cover portion with the base
portion. The hinge preferably includes a frangible portion,
which upon severing, facilitates removal of the cover portion
from the base portion. In one embodiment, the frangible
section of the hinge 1s delimited at least 1n part by a pair of
parallel score lines or a plurality of spaced apart notches,
depressions or nicks associated with the score lines.

In another embodiment, the container includes a skirt
which depends downwardly from the upper peripheral edge
of the base portion. Preferably, the hinge extends from the
lower edge of the skiart to the outwardly extending flange of
the cover portion.

These and other aspects of the present invention waill
become more readily apparent to those having ordinary skall
in the art from the following detailed description of the inven-
tion taken in conjunction with the drawings.

BRIEF DESCRIPTION OF THE FIGURES

So that those having ordinary skill in the art to which the
subject mvention pertains will more readily understand how
to make and use the tamper-resistant/evident package dis-
closed herein, embodiments thereol will be described in
detail below with reference to the drawings, wherein:

FIG. 1 1s a perspective view ol a tamper-resistant/evident
container constructed 1n accordance with the present mven-
tion 1n an exemplary circular configuration having a base
portion and cover portion connected to each other by a hinge
having a frangible section;

FIG. 2 1s a side view of the container shown 1n FIG. 1,
illustrating 1n particular the hinge having a frangible section
or strip, and a suitable location for indicia to be printed
thereon;

FIG. 3 15 a partial top view of the container shown 1n FIG.
1, 1llustrating in particular the hinge having a frangible sec-
tion or strip and projection associated therewith that extends
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beyond the upwardly projecting bead associated with the
upper peripheral surface of the base portion;

FIG. 4 1s a partial cross sectional view of the container
shown 1n FIG. 1, taken along line 4-4 of FIG. 2, 1llustrating 1n
particular the hinge having a frangible section and upper and
lower projections or arms extending from the cover portion
and base portion of the container;

FIG. 5 1s a partial cross sectional view of the container
shown 1n FIG. 1, taken along line 5-5 of FI1G. 8, illustrating 1n
particular the configuration of the base portion and the struc-
tural elements that facilitate a releasable/recloseable engage-
ment with the cover portion;

FIG. 6 1s a partial cross sectional view of the container
shown 1n FIG. 1, taken along line 6-6 of FIG. 8, 1llustrating 1n
particular the configuration of the cover portion and the struc-
tural elements that facilitate a releasable/recloseable engage-
ment with the base portion;

FIG. 7 1s a partial cross sectional view of the container
shown 1n FIG. 1, taken along line 7-7 of F1G. 3, illustrating 1n
particular the configuration of the base portion and cover
portion when the container 1s closed and including the struc-
tural elements that facilitate a releasable/recloseable engage-
ment between the base and cover portions;

FIG. 8 1s an exploded perspective view of the container
shown 1n FIG. 1, illustrating in particular the operative asso-
ciation between the cover portion, base portion and frangible
section;

FIG. 9 1s a side view of the container shown 1n FIG. 1, 1n
which the frangible section has been removed, 1llustrating the
manner 1n which the cover portion 1s separated from the base
portion and the upper and lower projections or arms associ-
ated with the cover and base portions, respectively;

FI1G. 10 1s a partial perspective view of the container shown
in FI1G. 1, illustrating 1n particular the manner in which the
upwardly projecting bead on the base portion physically pre-
vents access to the outer edge of the cover portion, making 1t
difficult to separate the cover portion from the base portion;

FI1G. 11 1s a partial perspective view of the container shown
in FI1G. 1, illustrating 1n particular the manner 1n which the
frangible section can be removed from the hinge;

FI1G. 12 1s a partial perspective view of the container shown
in FIG. 1, illustrating in particular the upper and lower pro-
jections formed by removal of the frangible section and the
manner in which the upper and lower projections facilitate
separation of the cover portion from the base portion;

FI1G. 13 15 a side view of a two blade knife that can be used
to form the frangible section of a container constructed in

accordance with the present invention;

FI1G. 14 1s a front plan view of a first blade of the two blade
knife of FIG. 13, illustrating the position of the nicks and
cutting surfaces that can form a first score line of a frangible
section of a container constructed 1n accordance with the
present invention;

FIG. 15 1s a front plan view of a second blade of the two
blade knife of FIG. 13, illustrating the position of the nicks,
cutting surfaces and offset that can form a second score line of
a frangible section of a container constructed 1n accordance
with the present invention;

FIG. 16 1s perspective view ol a tamper-resistant/evident
container constructed in accordance with the present mven-
tion 1n an exemplary rectangular configuration having a base
portion and cover portion connected to each other by a hinge
having a frangible section;

FIG. 17 1s a side view of the container shown 1n FIG. 16,
illustrating 1n particular the hinge having a frangible section
or strip, patterned sections on opposing ends thereot, and tabs
defined by the frangible section score line;
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FIG. 18 1s a partial cross sectional view of the container
shown 1n FIG. 16, taken along line 18-18 of FIG. 17, 1llus-
trating 1n particular the configuration of the hinge, upper and
lower projections and frangible section;

FIG. 19 1s a partial cross sectional view of the container

shown 1n FIG. 16, taken along line 19-19 of FIG. 17, 1llus-

trating 1n particular the configuration of the hinge, upper and
lower projections, frangible section, and score line defining a
tab associated with the lower projection;

FIG. 20 1s a partial cross sectional view of the container
shown in FIG. 16, illustrating in particular the manner in
which the cover portion 1s closed on the base portion;

FIG. 21 1s a partial perspective view of the container shown
in FI1G. 16, illustrating in particular the manner in which the
frangible section 1s removed from the hinge;

FIGS. 22-23 are partial perspective views of the container
shown in FI1G. 1, 1llustrating 1n particular the manner 1n which
the separation of the cover portion from the base portion 1s
tacilitated by clasping the patterned section disposed on the
upper projection or arm associated with the cover portion
which 1s formed upon removal of the frangible section;

FIG. 24 1s a perspective view of another embodiment of a
tamper-resistant/evident container constructed in accordance
with the present invention having an additional engagement
mechanism and support structure for providing enhanced
structural integrity and further securing the base portion and
cover portion, among other things; and

FIG. 25 1s another perspective view of the tamper-resistant/
evident container shown 1n FIG. 24.

FIG. 26 1s a perspective view of another embodiment of a
tamper-resistant/evident container similar to that depicted in
FIGS. 24-25, but including a further variation of a pattern of
reinforcing ribs.

FIGS. 27-28 are perspective views of another embodiment
ol a tamper-resistant/evident container made in accordance
with the invention. FIG. 27 1s a view of the interior of such an
open container, and FIG. 28 1s a view of the exterior of the
container.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

PR.

(L]
By

ERRED

The advantages of a tamper-resistant/evident container
constructed 1 accordance with the present mvention will
become more readily apparent to those having ordinary skall
in the art from the following detailed description of certain
preferred and exemplary embodiments taken 1n conjunction
with the drawings which set forth representative embodi-
ments thereof, but are not intended to limait the scope of the
present 1nvention.

Unless otherwise apparent, or stated, directional refer-
ences, such as “right,” “left,” “upper,” “lower,” “outward,”
“inward,” etc., are intended to be relative to the orientation of
a particular embodiment of the invention as shown 1n the first
numbered view of that embodiment. In addition, a given
reference numeral indicates the same or similar structure
when 1t appears 1n different figures and like reference numer-
als 1dentify similar structural elements and/or features of the
subject invention.

In accordance with an exemplary embodiment of the sub-
ject invention illustrated i FIGS. 1 and 2, the container 10
includes a generally circular cover portion 12 and a generally
bowl-shaped base portion 14 joimned together by a hinge 16.
Hinge 16 includes a tamper-evident frangible section or pull
strip 18, which, upon its removal, severs the integral connec-
tion between cover portion 12 and base portion 14.
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In use, container 10 would be filled with the contents for
which consumer protection 1s desired and cover portion 12
would be engaged with base portion 14. In accordance with
the present invention, cover portion 12 and base portion 14
may include structural features that facilitate the formation of
a non-permanent engagement between cover portion 12 to

base portion 14.

In this embodiment, the non-permanent engagement
between cover portion 12 and base portion 14 1s facilitated by,
among other things, a peripheral locking shoulder 20 and an
radially mmward circumierential groove 22 formed below an
outwardly extending peripheral flange 24 on cover portion 12,
which can be seated within a corresponding mating circum-
terential recess 26 on base portion 14. Circumierential recess
26 on base portion 14 1s formed below an upper peripheral rim
28 and includes a radially inward projecting rib 30 and a
radially inwardly extending rim 32.

When cover portion 12 1s closed on base portion 14, pro-
jecting rib 30 mates with circumierential groove 22 on cover
portion 12 and extending rim 32 mates with locking shoulder
20 on cover portion 12. In addition, outwardly extending
peripheral flange 24 on cover portion 12 abuts upper periph-
eral rim 28 on base portion 14.

Container 10 incorporates features which are intended to
prevent and deter opening container 10 without first removing,
frangible strip 18 from hinge 16. In thus embodiment, con-
tainer 10 1includes an upwardly projecting bead 34 on base
portion 14 that extends substantially about the perimeter of
peripheral rim 28 and 1s positioned to surround the outer edge
of tlange 24 of cover portion 12 when container 10 1s closed.
The position and upward extension of bead 34 1s configured to
hinder the relatively easy method of removing a cover from
conventional containers that may resemble or have character-
1stics 1n common with container 10. As can be best viewed 1n
FIG. 10, bead 34 physically blocks access to the edge of
peripheral flange 24 on cover portion 12 from fingers or any
other object that might normally be used for leverage to pry
cover portion 12 from base portion 14.

Hinge 16 includes an upper outwardly projecting arm 36
connected to base portion 14, and a similar lower outwardly
projecting arm 38, which 1s connected to cover portion 12. In
particular, upper arm 36 1s connected with a skirt 40 that
projects downward from upper peripheral rim 28 and radially
outward with respect to base portion 14. Lower arm 38 is
connected with the peripheral flange 24. Upper and lower
arms 36 and 38 are joined together by a common attachment
to frangible strip 18 to form hinge 16.

Preferably, frangible strip 18 1s delimited at least in part by
a pair of parallel score lines 42a, 425 or areas that have been
weakened or stressed during the forming process. Frangible
strip 18 may be further delimited by a plurality of spaced apart
areas 1n which material has been removed associated with the
score lines, by a plurality of spaced apart depressions associ-
ated with the score lines, or by perforation lines. The width
and depth of the areas and/or depressions can vary to control
the tear resistance offered by frangible strip 18. Alternatively,
the integral hinge 16 could be formed with a single score line
or perforation line, rather than a pair of score lines. In this
instance, the single score line could be severed to create a pair
of projections which would be used to open the container.

In this embodiment, strip 18 includes laterally opposed
grasping tabs 44a and 445 to provide a convenient location for
oripping strip 18. Preferably, instructional indicia 1is
imprinted on strip 18 to facilitate 1ts removal from hinge 16
and/or consumer understanding of the sigmificance of 1its
removal as it relates to product tampering. Strip 18 and/or the
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instructional indicia preferably thereon can be colored or
embossed, or otherwise fabricated to direct attention thereto.

As can be best viewed 1in FIGS. 11 and 12, detaching
frangible strip 18 from hinge 16 of container 10 leaves behind
upper and lower arms 36 and 38 on cover portion 12 and base
portion 14, respectively. Upper and lower arms 36 and 38
extend outwardly from container 10 and can be used to facili-
tate removal of cover portion 12 from base portlon 14, once
strip 18 has been removed, by applying suificient opposmg
force to disengage locking shoulder 20 from within circum-
ferential recess 26.

The presence of bead 34 prevents unauthorized access to
the contents of container 10 by making it difficult to pull cover
portion 12 from base portion 14. If access to container 10 1s
desired, strip 18 must be removed so that upper and lower
arms 36 and 38 are free to be used to leverage cover portion 12
from base portion 14. Cover portion 12 may be replaced on
base portion 14 after container 10 1s opened. Strip 18, how-
ever, once removed, 1s not replaceable. Thus, removal of strip
18 functions as a clear indicator of possible tampering, 1n that
if strip 18 1s partially or fully removed prior to purchase, 1t 1s
readily apparent to a consumer that someone may have
already gained access to the contents of container 10.

FIGS. 13-15 illustrate an exemplary configuration for a
double scoring blade having blades 46a, 465, which can be
used 1n a punch press system or the like to form score lines
42a, 42b 1n accordance with one embodiment of the present
invention. Various dimensions of blades 46a, 465 are also
provided herein as a non-limiting example.

The lateral separation L1 between blades 46a, 465 1s 1n this
embodiment about 0.36 inches. The length 1.2 of blades 464,
465 1s about 2.25 inches. Blades 46a, 464 include an offset
recessed portion 48 with a series of substantially similar nicks
50 cut therein between cutting edges 52. The width L3 of
cutting edges 52 1s preferably 0.36 inches. Preferably, the
olfset L4 between recessed portion 48 and cutting edges 52 1s
approximately 0.001 inches.

In this embodiment, blade 464 includes seven (7) nicks 50
while blade 465 1ncludes eight (8) nicks 50. The nicks 50 on
blade 46a are offset with respect to the nicks 50 on blade 465,
which results 1n a desirable zipper-like effect when removing
strip 18. Preferably, nicks 50 are triangular shaped, about
0.010 inches deep and about 0.020 inches wide, and define an
approximately 90 degree angle at 1ts deepest convergence
point 54. The length L5 between nicks 350, as measured
between the respective convergence points 54 of adjacent
nicks 50, 1s approximately 0.252 inches. The length L6

between the respective convergence points 54 of adjacent
offset nicks 50 on blade 465 1s about 0.126 1nches. The length

L7 of blades 46a, 465 1s about 0.1 inches, and each blade edge
defines an angle of about 45 degrees.

It should be readily understood that a container constructed
in accordance with the present invention, which 1s preferably
a plastic container used for carrying edible items, can be
manufactured 1n a variety of shapes and sizes, and can be
formed from resins or plastic materials such as polyethylene,
polypropylene, polyvinyl chloride or polyethylene terephtha-
late (“PETE"), as well as other suitable materials or combi-
nations thereof. The forming process can also vary to include
methods such as thermo-forming, injection molding or blow
molding. The container can be transparent or translucent, and
may be colored 1n e1ther instance. Also, vents can be provided
in the container to promote airflow therethrough, 1 appropri-
ate based on the intended contents of the container.

Preferably, container 10 1s formed from a roll of PETE
subjected to a vacuum and pressure mold with plug assist.

During manufacture, blades 46a, 466 of FIGS. 13-15 are
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preferably applied to a newly formed container 10 to impart
score lines 42a, 42b thereon. Cutting edges 52 cut substan-
tially through the material used to make container 10. Pref-
erably, the configuration of blades 46a, 465 are designed so
that a desirable amount of force 1s necessary to remove strip
18, as determined by consumer trials for example. Those
skilled 1n the art will readily appreciate that the configuration
of blades 464, 4656 can be adjusted for a variety of reasons, and
the above dimensions are exemplary of one embodiment of
the present invention.

For example, various other methods can be employed to
form frangible strip 18 of hinge 16. For example, score lines,
nicks or penetrations can be created with the molding tool
itself during the forming step. Alternatively, a high die form-
ing process can be employed where, after the forming step,
the container 1s indexed to a trim station, where one or more
knives liberate the container and create the score lines or
perforations. Also, an intermittent cutter can be employed
between the forming step or the trim step, a progressive punch
and die operation can be employed, or a numerically con-
trolled laser can be employed to create the nicks. It 1s also
envisioned that electro-mechanical, ultra-sonic or hydrody-
namic systems can be employed in the forming process.

Container 10 could also be formed with locking arrange-
ments known in the art other than the tamper-resistant/evident
closure of the subject invention, such as traditional male and
female locking features.

Referring to FIGS. 16-23, there 1s illustrated another
tamper-resistant/evident container constructed in accordance
with a preferred embodiment of the subject ivention and
designated generally by reference numeral 110. Container
110 1s similar to container 10 described above except that
container 110 1s rectangular 1n configuration rather than cir-
cular. Container 110 thus includes a base portion 114 and a
cover portion 112 joined together by an integrally formed
hinge 116 that defines a tamper-evident frangible pull strip
118, which must be removed before cover portion 112 can be
readily removed from base portion 114.

Container 110 includes embossed or raised patterned sec-
tions 1564 and 1565 on opposing tabs 144a and 1445 of strip
118, respectively, to facilitate removal of strip 118. Patterned
sections 15384 and 1585 are also disposed on opposing sides of
upper arm 136 to facilitate separation of cover portion 112
from base portion 114. Instructional indicia can be imprinted
on upper arm 136 between patterned sections 158a and 158.

In this embodiment, score line 1425 1s situated on hinge
116 to define two tabs 160a and 1605 which are connected
withlowerarm 138. Tabs 160a, 1605 remain 1in place onhinge
116 until strip 118 1s removed, as can be best viewed in FIGS.
21-23. Tabs 1604, 1605 extend from lower arm 138 to further
tacilitate gripping lower arm 138 and separation of cover
portion 112 from base portion 114.

FIGS. 24-26 1llustrate other tamper-resistant/evident con-
tainers constructed 1n accordance with a preferred embodi-
ment of the subject mvention and designated generally by
reference numeral 210. Container 210 1s rectangular in shape,
but may be formed 1n other shapes, and has similar features to
containers 10 and 110 described above. Container 210
includes, among other things, a base portion 214 and a cover
portion 212 joined together by an integrally formed hinge 216
that defines a tamper-evident frangible pull strip 218, which
must be removed before cover portion 212 can be readily
removed from base portion 214. An upwardly projecting bead
234 15 disposed on peripheral rim 222 of base portion 214.
Bead 234 1s positioned to substantially surround the outer
edge of tlange 224 of cover portion 212 when container 210 1s
closed, thus physically blocking access by fingers or any
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other object that could be applied to the edge of peripheral
flange 224 and rim 222 for leverage while attempting to pry
cover portion 212 from base portion 214.

In the embodiments of FIGS. 24-25 a plurality of support-
ing ribs 262a-f, cach extending from about the enclosed bot-
tom of base portion 214 to about extending rim 232 are
positioned at the four corners (ribs 262a-d, respectively) of
base portion 214 and the midpoints on hinge side wall 264 (rib
262¢) and opposing side wall 266 (rib 262f) of base portion
214 to provide enhanced structural integrity. Supporting ribs
262a-f generally consist of multiple elongated, arcuate por-
tions, each having a curved latitudinal cross-sectional profile,
positioned adjacently with respect to one another.

In the embodiment disclosed 1n FIG. 26, a multiplicity of
ribs 262 are provided distributed about the bottom of base
portion 214 as well as about the peripheral wall 214a of base
portion 214. Applicants have discovered that the disclosed
arrangement of ribs 262 about base portion 214 provides
particularly advantageous performance. Over two dozen con-
tainers were tested having various rib patterns. However, the
container disclosed 1n FIG. 26 exhibited the most superior
performance. By way of illustration only, the container
depicted 1n FIGS. 24-25, without the rib pattern of the con-
tainer 1n FIG. 26 may be made, for example, from a thermo-
formable material such as polyethylene terephthalate sheet 1n
a thickness range from about 12 mils to about 40 mils, and
preferably from about 14 mils to about 25 mils, depending on
the size of the container. For example, 1t may be desirable to
form a smaller container from a thinner gage material than a
larger container.

It has been discovered that the container depicted 1n FIG.
26 can be made from a substantially thinner gage of sheet
material than that depicted i FIG. 25. A 32 ounce container
as depicted 1 FIG. 25 made of polyethylene terephtalate, for
example, can be made from a 25 mil sheet. In contrast, an even
stronger container as depicted 1n FIG. 26 can be made from a
22 mil sheet. It 1s Turther believed that such a container could
be made of a 20 mil sheet of polyethylene terephtalate. This
accordingly may result in a 20% matenal savings, which can
result 1n significant cost reduction for making a container of a
grven Size.

As further disclosed 1n these embodiments, a circumieren-
t1al engagement sealing interface between cover portion 212
and base portion 214 1s defined 1n part by a plurality of
outwardly bowed arcuate portions 290. As depicted, out-
wardly bowed arcuate portions 290 are connected by rounded
corner portions 292.

Container 210 may also include an additional independent,
engaging mechanism that provides even further structural
integrity, enhances security by urging tlange 224 to remain 1n
position against peripheral rim 222, and facilitates the reat-
tachment of cover portion 212 to base portion 214, among
other things. As depicted in FIGS. 24 and 235, for example,
male engaging member 268 projects upwardly from support-
ing rib 262/ on side wall 266 which 1s recetved by a corre-
spondingly sized female engaging member 270 defined on
cover portion 212.

Thus, when container 210 1s closed, male engaging mem-
ber 268 on base portion 214 and female engaging member
270 on cover portion 212 form an engagement which further
secures base portion 214 to cover portion 212. In addition to
urging tlange 224 against rim 222, the aforementioned fea-
tures increase the amount of force that would be necessary to
pry cover portion 212 from base portion 214 in an unautho-
rized manner (1.e., without removal of strip 218).

Also, the alforementioned engagement facilitates the reat-
tachment of cover portion 212 with base portion 214 after
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container 210 1s opened legitimately by a consumer. Con-
tainer 210 can be reclosed after purchase by urging cover
portion 212 onto base portion 214, and 1n particular, this can
be accomplished by pressing on the corners of cover portion
212, as indicated by instructional indicia printed 1n the outer
corner areas ol cover portion 212 1n this embodiment. In
reclosing container 210, the initial engagement of male mem-
ber 268 with female member 270 facilitates the subsequent
step of applying pressure on the corners of cover portion 212,

making 1t easier to reattach cover portion 212 to base portion
214. It should be readily apparent to those skilled in the art
that other engagement mechanisms, devices, engagements
and container designs, and combinations thereotf, could be
incorporated 1 any embodiment in accordance with the
present invention.

FIGS. 27-28 illustrate another tamper-resistant/evident
container constructed in accordance with a preferred embodi-
ment of the subject mvention and designated generally by
reference numeral 310. Container 310 1s generally round in
shape, but may be formed in other shapes, and has similar
features to containers 10, 110 and 210 described above. Con-
tainer 310 includes, among other things, a base portion 314
and a cover portion 312 joined together by an integrally
tformed hinge 316 that defines a tamper-evident frangible pull
strip 318, which must be removed before cover portion 312
can be readily removed from base portion 314. An upwardly
projecting bead 334 1s disposed on peripheral rim 322 of base
portion 314. Bead 334 1s positioned to substantially surround
the outer edge of flange 324 of cover portion 312 when
container 310 1s closed, thus physically blocking access by
fingers or any other object that could be applied to the edge of
peripheral flange 324 and rim 322 for leverage while attempt-
ing to pry cover portion 312 from base portion 314.

In this embodiment, a plurality of supporting gussets 362a-
h, each extending from about the enclosed bottom of base
portion 314 to about extending rim 332 are disposed proxi-
mate the eight corners of base portion 314 to provide
enhanced structural integrity. Gussets 362 also define interior
spaces 363 that can be used to facilitate fingers of a user to
remove an object (such as a pie, for example) from container
310. Container 310 can also be provided with lower and upper
vents 364, 365 respectively, disposed circumierentially
proximate the top and bottom of the container 310 to facilitate
defrosting or heating of the contents of container 310. In the
case of a frozen pie, for example, warm air can be drawn 1n
through upper vents 365. As air enters through upper vent
365, 1t 1s cooled, and sinks out through lower vent 364. If
desired, vents 364 can be positioned proximate the lower
portions of gussets 362, whereby each gusset can act as an air
duct to facilitate transport of air through the container. It will
be appreciated that vents 364, 365 can also operate to cool the
contents of container 310, whereby relatively cool ambient
air can be drawn 1n through lower ducts 364 and out of upper
ducts 365, whereby the air 1s heated by the contents of the
container to drive the flow. It will be appreciated that the
location of vents 364, 365 can be varied, as desired. As
depicted, vents 365 are disposed 1n welled recesses that form
ribs 372 in cover portion 312 of container 310.

It was discovered through experimentation that 1t 1s desir-
able to have gussets 362 extend as close to the bottom 317 of
base 314 as possible. This spreads out the load of the contents
of container 310 over a larger area of containers 310 when
containers 310 are stacked. It has also been discovered that 1t
1s desirable to have gussets 362 extend up to tlange 373 to
prevent flexure of container 310 to prevent flange 324 from
being separated from bead 334. These design features signifi-
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cantly help make container 310 more tamper resistant by
making container 310 more resistant to flexure.

As depicted, bottom 317 of base 314 1s generally octago-
nal, and 1s adapted and configured to nest within the octagonal
recess 312a formed 1n cover portion 312. The octagonal fea-
tures permit directional stacking which can {facilitate the
alignment, transport, display and merchandizing of goods. It
will be understood that other shapes besides octagonal can be
used, as understood by those of skill 1n the art.

As depicted 1n FIG. 27, gussets 362 are adapted and con-
figured so that gussets 362 can act as guides for guiding
container between parallel rails (the locations of which being
represented by axes X) of a guiding device to move, stack, fill
and/or close containers 310, 1f desired.

As further disclosed 1n this embodiment, a circumierential
engagement sealing interface between cover portion 312 and
base portion 314 1s defined 1n part by a rounded segment 390,
a relatively straight segment 392 and two rounded corner
portions 394. The shape of mterface 1s adapted and config-
ured to provide substantial resistance to ensure container 310
1s relatively tamper resistant.

Container 310 also includes an additional independent,
engaging mechanism that provides even further structural
integrity, enhances security by urging tlange 324 to remain 1n
position against peripheral rim 322, and facilitates the reat-
tachment of cover portion 312 to base portion 314, among
other things. A plurality of male engaging members 368
project upwardly from base portion 314 disposed circumier-
entially about container 310. Male engaging members 368
actually cooperate to urge tlange 324 against peripheral rim
322. This advantageously helps prevent tampering with the
container. Members 368 also facilitate 1n guiding and align-
ing cover portion 312 with base portion to facilitate the
reclosing of container 310 aifter it has been opened.

It will be understood that the cover portions 12, 112, 212
and 312 and base portions 14, 114, 214 and 314 can be made
of different colored materials. For example, all or a part of the
cover portions and/or base portions can be transparent while
the rest of the container can be translucent or opaque. In
accordance with one embodiment, two-tone sheeting 1s used
(such as PE'T) wherein a dark opaque material 1s mated adja-
cently to a transparent segment. The separation between the
two sections can be routed in the machine direction of the
thermoforming machine used to make the containers. The
transition area from transparent to opaque can be aligned with
the tamper evident strip of the container so that the cover
portion can be a different color than (or transparent or trans-
lucent compared to) the base portion.

Although exemplary and preferred aspects and embodi-
ments of the present mnvention and forming methods have
been described with a full set of features, 1t 1s to be understood
that the disclosed container and method of manufacture may
be practiced successtully without the incorporation of each of
those features. The scope of the present invention 1s not lim-
ited only to the tamper-resistant/evident containers and meth-
ods of manufacture disclosed herein. Thus, 1t 1s to be under-
stood that modifications and variations may be utilized
without departure from the spirit and scope of the invention
and method disclosed herein, as those skilled in the art will
readily understand. Such modifications and variations are
considered to be within the purview and scope of the
appended claims and their equivalents.

What 1s claimed:

1. A method of thermoforming a tamper-resistant/evident
container comprising:

a) providing a sheet of plastic material that 1s at least

partially transparent;
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b) forming a cover portion from a portion of the sheet of
plastic material, wherein the cover portion includes an
outwardly extending peripheral flange;

¢) forming a base portion from a portion of the sheet includ-
ing an upper peripheral rim and a skirt depending down-
wardly therefrom, the upper peripheral rim extending
substantially about the perimeter of the container and
configured to substantially surround the outwardly
extending peripheral flange of the cover portion to
hinder access to the container when the container is
closed;

d) forming a hinge from a portion of the sheet joining the
cover portion with the base portion such that the vertical
height of the hinge correlates with the height oft the skirt
that depends downwardly from the base portion when
the height of the skirt 1s substantially uniform around the
perimeter of the container; and

¢) forming a frangible portion 1n the hinge, the frangible
portion defined by forming at least one line of weakness
in the hinge, and wherein the frangible portion 1s formed
in a manner that when the frangible portion is severed, at
least one projection 1s formed extending from at least
one of the base portion or cover portion for facilitating
removal of the cover portion from the base portion to
open the container, and wherein the cover portion, base
portion, hinge and frangible portion are unitarily formed
from the sheet of plastic matenal.

2. The method of claim 1, wherein the container 1s formed
from a material including at least one of polyethylene tereph-
thalate, polyethylene, polypropylene and polyvinyl chlonide.

3. The method of claim 1, wherein the container 1s formed
from a roll of polyethylene terephthalate subjected to a
vacuum and pressure mold with plug assist.

4. The method of claim 1, wherein the frangible portion 1s
tformed when the cover portion and base portion are formed.

5. The method of claim 1, wherein the frangible portion 1s
formed after the cover portion and base portion are formed.

6. The method of claim 5, wherein the container 1s indexed
to a station where one or more knives liberate the container
and create the frangible portion.

7. The method of claim 1, further comprising forming vents
in the container to promote airtlow therethrough.

8. The method of claim 1, further comprising forming a
first portion of a latch on a periphery of the base portion to
project toward the cover portion when the container 1s closed.

9. The method of claim 8, further comprising forming a
second portion of the latch on a periphery of the cover portion
to correspond to the position of the first portion of the latch
when the container 1s closed, such that the first and second
portions of the latch engage to form a non-permanent engage-
ment when the container 1s closed.

10. The method of claim 1, wherein the sheet of plastic
material 1s two-tone sheeting having a first non-transparent
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segment mated adjacently to a second segment that 1s trans-
parent, wherein the two segments meet at a transition area.

11. The method of claim 10, wherein the non-transparent
segment 1includes opaque material.

12. The method of claim 10, wherein the container i1s
formed by routing the sheet of plastic material through a
thermoforming machine, wherein the transition area 1s
aligned with a machine direction of the thermoforming
machine.

13. The method of claim 12, wherein the transition area
from transparent to non-transparent material 1s aligned with
the frangible portion of the container so that the cover portion
1s made from different material from the base portion.

14. The method of claim 1, wherein the sheet of plastic
material 1s two-tone sheeting having a first non-translucent
segment adjacent to a second segment that i1s translucent,
wherein the two segments meet at a transition area.

15. A method of thermoforming a tamper-resistant/evident
container from a sheet of plastic material comprising;:

providing a container formed from a sheet of plastic mate-

rial that 1s at least partially transparent, the container
including:

1) a cover portion formed at least 1n part from the sheet of
plastic material, wherein the cover portion includes an
outwardly extending peripheral tlange;

11) a base portion formed at least 1n part from the sheet of
plastic material, the base portion including an upper
peripheral rim and a skirt depending downwardly
therefrom, the nm extending substantially about the
perimeter of the container and configured to substan-
tially surround the outwardly extending peripheral
flange of the cover portion to hinder access to the
container when the container 1s closed;

111) a hinge joining the cover portion with the base por-
tion such that the vertical height of the hinge corre-
lates with and 1s substantially the same as the height of
the skart that depends downwardly from the base por-
tion when the height of the skirt 1s substantially uni-
form around the perimeter of the container; and

1v) forming a frangible tear strip 1n the hinge defined by
forming a plurality of lines of weakness, wherein the
tear strip 1s formed 1n a manner that when the tear strip
1s severed, at least one projection 1s provided for
facilitating removal of the cover portion from the base
portion to open the container, and wherein the cover
portion, base portion, hinge and tear strip are unitarily
formed from the sheet of plastic material.

16. The method of claim 1, wherein the frangible portion of

the hinge 1s defined by forming a single line of weakness in
the hinge.
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